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SR55CT1NG BLAST FURNACES W I TH A MAST CRAKE 


Eng D. N. Reznikov 

Mechanization of vortical tranaport. la the main condition for progress In 
rapid .ractlon of modem 60-moter blast furnaces. Mechanization of vertical 
transport in Soviet blast furnace construction has been accomplished with various 
V* “° 8 ! ® ffectlve > hovsver, have proved to be the tower crane, the 
footing * * “° Untod ° n a trian e uIar base, and the mast crane mounted on a crib 

„„„ A* t °Iv r C /^’ ths chlef advantage of which ie its not requiring guy 
r °^^ 0wl ' n ® di sad^ ventages: (a) its complicated conetructlon aixl 

high cost, (b) the complexity and time element (30 - 40 days) of assembling the 
tha^ra^^ 0 weight (l80 - 2kO tone) and largo dimenel^e of 

of manni.v s??. I ‘ ^ 7-5 meters to 10.5 by 10.5 meters), which make for difficulty 
of maneuverability along the front of the furnace. * 

W deirlck, : mounted on a triangular baeo, haa the following disadvantages: 

crL V wi eIlty tlme ela,lent (3 ° - 35 da r e) of as3en bling thfbaee and ^ 

! complexity of dismantling the crane; the inevitable damage to the 

the' ^angular !° natructlci1 ' cutB acroae bhe working platform of 

fcl ti t furnace foundation and thus also interferes with the conetructlon work; 
u JaM 1 9 ®°“ sldera bl® weight of the base (60 - 70 tons) which Is 2 - 3.5 times the 

° rane \ and *- d) the neces slty of constructing concrete footings for the 
base aid secure anchors for the guy repes. * 

The mast crane on a crib footing likewise has Its disadvantages; (a) the • 
fr*n« constructing anchors for the guy ropes; (b) the need of dismantling 
the crane when moving it; and (c) removal of the crib footing so that construction 
work on the working platform of the furnace and casting beds can be carried out. 

A new model of the mast crane, strengthened by a truss anl resting directly 
J? oana ° U . taiaa i* 18 perlmeter of bbe blast furnace foundation, fulfills the 
requirements of blast furnace erection and does not have some of the dlsadvantagee 
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.. •.of • the*-- cranes .-mentioned ■■■above l ■ The crone -ponidtB rotation of - the Jib' through ' 

36O degrees, lifting the jit through 90 degrees, lifting of a load 70 n»ters 
and m'^neuverability along the front of the furnace. It is unique for its size 
and load-lifting capacity and is ideally suited for blast furnace erection?.* 

The mast crane, strengthened by a truss, has the following advantages, due 
to its simplicity: 

a. The crane can he spt up under field conditions hy the construction 
organization ' 3 forces. 

b. Introduction of the truss (weighing 7 tons) for strengthening the 
mast permits dispensing with the complicated erd heavy has e (weighing 60 tons) 
and the five concrete footings under the base. This in Itself males construction 
and erection work on the blast furnace easier, since Che space formerly occupied 
by the base Is free. ' 

e* Special construction of the mast in two or three pieces permits 
assembly of the crane in 8 - 10 days. 

d. The small dimensions of the crane permit its erection in the 
limited confines of the blast furnace area, 

e The absence of a special concrete footing permits moving the 
crane along the front of the furnace without dismantling it. 

As planner, the mast creme has the followir^: a sectional, riveted mast 
which is strengthened by a truss and is equipped with a turning plate and Jib; 
..jib and load -hoisting tackle; guy wires with tightening device; three oingle- 
“drum electric winches; u 35-kilowatt motor for the Jib and hoisting tackle 
, and a 3. 7-kilowatt motor for the winch. The winch drums have a capacity of 
500 - 600 meters of cable. 

The 75-meter mast of the crane consists of two parts. The lower part is 
30 meters long and the upper part V? meters long. They are connected with a 
Joint for attaching the Jib to the mast. 

The cross section of the mast is a square, l,b00 by 1,800 millimeters, 
formed by four angle irons 200 by 200 by 20. The latticework is triangular, 
formed by angle irons 80 by 60 by 10. The mast is made up of eight sections. 

The sir middle sections are prismatic, their cross sections constant; the 
upper and lower sections are pyramidal, their cross sections ranging from 
1,800 by 1,000 to 5°0 by 500 millimeters. The section Joints are overlapped 
-with laminated sheet and Joined the bolts. Lateral rigidity of the mast Is 
assured by cross pieces. 

The spherical lower supporting Joint of the mast rests on a metal seat, 
to which the pulleys for the rrpes of the Jib and load-hoisting tackle are 
fastened on a horizontal shaft. The seat is intended to support the weight 
of the mast on the ground without building a footing and to make possible 
movement, of the crane along the front of the blast furnace on rails. The 
cylindrical upper supporting Joint consists of a vertical shaft securely 
fastened to the mast and of a horizontal disc with bronze bushing and openings 
for fastening the guy ropes. 

The truss is made of inclined flanges and a 5-meter brace, located at the 
point where the Jib Is fastened to the mast. The trues flanges are formed by 
two angle irons 150 by 150 by 16, spaced 500 millilmetere apart# The brace is 
formed by four angle irons 150 by 12. To add rigidity to the truss when the 
crane ia rotated, additional braces have been added. These are located at 
the assembly Joints of the mast. 
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The turning plate, 3 meters in diameter, ia made of No 18 channel iron 
and eeiiaifffca of two halves fastened to the mast with bolts. 

The Jib, 40 meters long over-ail, consists of four sections. The middle 
section, of square cross section 1,200 by 1,200 millimeters, are formed by four 
angle irons 120 by 120 by 10; the end sections are of varying cross section. 

The 'latticework is triangular with additional braces. Rigidity is assured by 
means of cross pieces. The sections of the Jib are Joined with laminated sheet 
and bolts. 

The Jib-hoisting tackle is made up of seven reducer turns of cable 28 
millimeters in diameter or 11 reducer turns of cable 25 millim&ters in diameter 
and of 2-, 3-, or 5- sheave pulley blocks. Diameter of the sheaves is 600 - 700 
zdllimstee. The loan *4a®lsting tackle is made up of seven reducer turns of cable 
25 millimeters in diameter and of 2- or 3-sheave pulley blocks, one of them 
equipped with a hook. Diameter of the blocks is 600 millimeters 

Six guy wiija, 42 - 48 millimetere in diameter, hold the crane in vertical 
position during its operation. Each guy wire is fastened at one end to the top 
of the mast, at the other end to a permanent or temporary anchor. Tightening 
of the guy vires before fastening to their anchors is carried out with 3-ton 
winches and pulley blocks with four or five reducer turns of cable, 22 milli- 
meters inMiameter. Guy wire anchors are of concrete construction, with metal 
hook-on devices. 

Tte crane is produced in two models, MD-30 and MD-45. On the former model, 
the Jib is located 30 meters above the spherical Joint. Lifting capacity of this 
crane is 20 tons with the Jib extending 40 meters and 40 tons vith it extending 
15 meters. The working radius of the crane Is 40 meters. On the MD-45 model, 
the Jib is located 45 meters above the spherical Joint. Lifting capacity of 
this crone is 25 tons with the Jib extending 30 meters and 40 tons with it 
extending 15 meters. Working radius of the crane is 30 meters. 

The advantage of Model 'MD-45 over MD-30 consists in the greater facility 
of erecting a blast furnace, however, loss of Jib reach reduces the working 
radius of the crane. Both models are entirely satisfactory for blast furnace 
erection and with improvement will replace the costly and cumbersome blast 
furnace crane. 

A blast furnace was to be erected with a Model MD-45 crane. Setting up 
of the crane w»b accomplished as follows: the 75-metor-long mat-t was assembled 
on the ground on blocks 0.5 meters high. Then, two 5 0-meter -high masts 
equipped with block and tackle were put up. With the aid of two electric 
winches, the mast was raised into vertical position and fastened down with 
&uy ropes. After this, the seat was put down and the spherical Joint 
assembled. With the aid of auxiliary block and tackle attached to the mast top, 
the Jib was raised and installed at the Joint at the 47 -me ter mark. Then, the 
Jib and load -hoisting tackle were installed, and the crane was in condition for 
use. Finally, using this crane, the two erection masts were taken down. 

The new Mod'eJ MD-45 mast crane has been tested for blast furnace erection. 

The considerable lifting capacity and working radius of the crane permits 
erection of the shells of Covper furnaces, of the cupolas of Cowper furnaces 
in completely assembled form, and of furnace shells, hearths, and boshes. 

The moratornoye JTj ring of a shaft furnace shell weighing 2 6 tons was 
installed in completely assembled form for the first time in construction 
practice. Usually, the moratornoye ring ia installed in four pieces. 
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0110 811011 of a shaft furnace was erected for the first time in one piece. 
This accompli shment has no precedent in blast furnace construction. 

A blast furnace installation vas erected from ten parts; the deflector 
part of the gas uptake* in four lifts; the g&e uptakes with lining plates 
attached in two lift*? the drop haucaer in completely assembled form in one 
lift; the assembly beam In one lift; platforms under the charging apparatus 
ard air valves In two lifts. The inclined bridge was erected from three 
parts. The inclined gas uptakes were installed in completely assembled form. 
The shell of the duet catchers was installed from three parts. 

Use of the mast crane In blast f urnace erection hae a considerable 
economic importance. According to figures of experts of the Ministry of 
Construction of Heavy Industrial Enterprise a, total coat of +he mast crane 
is half that of the blast furnace crane. Annual saving of operating expense 
amounts to about 60,000 rubles. 

Erection of irdustrial installations with cranes of adequate lifting 
capacity aid working radius reduces the construction period by half to two 
thirds. ' 

The mast crane can be used successfully for the erection of modern 
open-hearth furnaces and similar high installations. 
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